Interaction between hesperetin and human serum albumin revealed by spectroscopic methods.
Hesperetin (5,7,3'-trihydroxyl-4'-methoxyl-flavanone) is an important bioactive compound in Chinese traditional medicine and has multiple biological and pharmacological activities. The interaction of hesperetin with human serum albumin (HSA) has been investigated by UV absorption, fluorescence and Fourier transformed infrared spectrometry. Fluorescence results showed that one molecule of protein combined with one molecule of drug at the molar ratio of drug to HSA ranging from 0.3 to 7 and the binding affinity (K(A)) was 8.11x10(4) M(-1). The primary binding site was most likely located on subdomain IIA. The binding ability of the drug to protein decreased from pH 6.4 to 8.4 in the drug to protein molar ratio of 1. Combining the curve-fitting results of infrared amide I band in D2O and H2O phosphate buffers, the alterations of protein secondary structure after drug complexation were estimated. With increasing the drug concentration, the percentage of protein alpha-helix structure decreased gradually. The reduction of protein alpha-helix structure reached about 7-9% after the protein interacted with hesperetin in D2O and H2O buffer solution at pH 7.4 when the drug to protein molar ratio was 10. This indicated a partial unfolding of HSA in the presence of the drug. From the results of UV absorption, fluorescence and Fourier transformed infrared spectrometry, the binding mode was discussed. The main mechanism of protein fluorescence quenching was a static quenching process and the hydroxyl groups of the drug in its neutral part played an important role in the binding process.